Hepatotoxicants induce cytokine imbalance in response to innate immune system.
In recent years, attention has been paid to innate immune systems as mechanisms to initiate or promote drug-induced liver injury (DILI). Kupffer cells are hepatic resident macrophages and might be involved in the pathogenesis of DILI by release of pro- and anti-inflammatory mediators such as cytokines, chemokines, reactive oxygen species, and/or nitric oxides. The purpose of this study was to investigate alterations in mediator levels induced by hepatotoxic compounds in isolated Kupffer cells and discuss the relation between balance of each cytokine or chemokine and potential of innate immune-mediated DILI. Primary cultured rat Kupffer cells were treated with hepatotoxic (acetaminophen, troglitazone, trovafloxacin) or non-hepatotoxic (pioglitazone, levofloxacin) compounds with or without lipopolysaccharide (LPS). After 24 hr treatment, cell supernatants were collected and various levels of mediators released by Kupffer cells were examined. Although hepatotoxicants had no effect on the LPS-induced tumor necrosis factor-alpha (TNF-α) secretion, they enhanced the release of pro-inflammatory cytokine interleukin-1 beta (IL-1β) and suppressed the anti-inflammatory cytokines interleukin-6 (IL-6) and interleukin-10 (IL-10) induced by LPS. These cytokine shifts were not associated with switching the phenotypes of M1 and M2 macrophages in Kupffer cells. In conclusion, the present study suggested that the levels of some specific cytokines are affected by DILI-related drugs with LPS stimulation, and imbalance between pro- and anti-inflammatory cytokines, induced by the up-regulation of IL-1β and the down-regulation of IL-6 or IL-10, plays a key role in innate immune-mediated DILI.